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ORTHOGONAL ARTERIAL CATHETER 

This application is a continuation of U.S. patent applica 
tion Ser. No. 09/782,607, filed Feb. 14, 2001, now U.S. Pat. 
No. 6,610,045, which claims the benefit of U.S. provisional 
Application Ser. No. 60/182,199, filed Feb. 14, 2000, which 
are hereby incorporated by reference. 

I. FIELD OF THE INVENTION 

The invention relates to catheters used to monitor blood 
preSSure within the femoral artery of patients. 

II. BACKGROUND OF THE INVENTION 

Catheters connecting to blood vessels are used primarily 
to monitor blood pressure in real-time. When a catheter is 
inserted into the femoral artery it is done So at a low angle 
such as 40 to 60 degrees above the skin surface. As the 
catheter cannula obtains altitude above the patient's body, 
the cannula is attached to monitoring equipment. The con 
nection point to the monitoring equipment is a place where 
the catheter will at times Shear away from the monitoring 
equipment, which may result in loSS of blood from the 
patient if the catheter cannula is not quickly removed and/or 
clamped by medical perSonnel. The likelihood of Shearing is 
dependent in part upon the firmness of the cannula (or hose) 
with a firmer cannula more likely to shear. Also, kinking of 
the cannula may occur, in part, because of the Shallow entry 
angle of the catheter into the patient and movement of the 
patient’s limbs or the catheter itself while obtaining blood 
Samples. 

Attempts have been made to use pediatric internal jugular 
catheters with the femoral artery. This type of catheter 
cannula also easily shears at the hub causing the catheter 
cannula to fail because it exits the hub horizontally and then 
dives beneath the skin into the artery in a Somewhat vertical 
orientation. The pediatric internal jugular catheter also has a 
long soft Teflon hose, which leads to two additional prob 
lems. The length requires that the insertion point be Some 
distance from the hub, which leads to a greater chance of 
kinking and other problems that may occur when a hose runs 
for an extended distance unprotected. The Second problem is 
that Teflon is to soft and will collapse in on itself when blood 
is drawn from the catheter because of the applied Suction 
forces within the hose from the Syringe drawing blood. 
Another problem associated with catheters in general is that 
it is difficult to obtain accurate blood pressures readings 
when right angles or kinking occurs in the hose containing 
the patient's blood, because the kinks and right angles cause 
turbulence within the blood residing in the cannula. 

Usually a catheter is inserted using a needle within a 
lumen of a cannula. When the needle penetrates the vessel, 
the blood pressure in the vessel will cause blood to flow up 
the needle bore and into translucent tubing around the top of 
the needle. The practitioner verifies the penetration of the 
vessel by looking for blood “flashback” in the tubing. The 
needle is withdrawn from the catheter, and the cannula is 
preferably advanced within the blood vessel to a desired 
position Sometimes with the aid of a guide wire. 

Notwithstanding the usefulness of the existing catheters, 
a need exists for a more dependable and durable catheter that 
easily attaches to patients and provides real-time accurate 
blood pressure of the patient. 
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2 
III. SUMMARY OF THE INVENTION 

This invention Solves the ongoing problems of attaching 
a catheter to a patient and obtaining real-time accurate blood 
preSSure. The invention while addressing the problems of the 
prior art obtains advantages that were not achievable with 
the prior art devices. 
The present invention relates to a catheter capable of 

being inserted into a variety of veins and arteries as needed 
by medical perSonnel who wish and need to monitor a 
patient's blood preSSure in real-time and/or to take regular 
blood samples from the patient. The invention preferably 
includes a hub and a cannula running through the hub. The 
hub preferably provides a port through which to pass a 
needle and an insertion wire into the cannula and a connector 
at one end of the cannula/hub to attach to medical equip 
ment. The port may also be used to insert a Syringe for 
obtaining blood samples from the blood present within the 
hub. The hub preferably includes a passageway that runs 
from the connector to an exit point through which the 
cannula travels. The passageway preferably includes a 
gentle bend to reduce and/or prevent turbulence. The can 
nula preferably extends from the hub such that it may be 
inserted into a patient's blood vessel. 
An object of this invention is to improve the reliability 

and accuracy of real-time blood pressure readings. 
Another object of this invention is to produce an even and 

accurate transmission of the blood pressure wave. 
Another object of this invention is to lengthen the life 

span of an inserted catheter by protecting the catheter at the 
skin insertion site. 

Another object of this invention is to increase the ease in 
which blood Samples are taken from patients. 
An advantage of this invention is a more Secure attach 

ment of the catheter to the patient. 
Another advantage of this invention is the durability of 

the catheter leading to a longer life span for the catheter. 
Another advantage of this invention is a lower profile for 

the device. 
Another advantage of this invention is the prevention of 

turbulence within the catheter. 
Given the following enabling description of the drawings, 

the method should become evident to a perSon of ordinary 
skill in the art. 

IV. DESCRIPTION OF THE DRAWINGS 

The use of cross-hatching within these drawings should 
not be interpreted as a limitation on the potential materials 
used for construction of the invention. Like reference 
numerals in the figures represent and refer to the same 
element or function. 

FIG. 1 illustrates a side view of the preferred embodiment 
of the invention. 

FIG. 2 depicts a front view of the preferred embodiment 
of the invention. 

FIG. 3 illustrates a top view of the preferred embodiment 
of the invention. 

FIG. 4 depicts a side cross-section of the preferred 
embodiment of the invention. 

FIG. 5 illustrates a side cross-section of the preferred 
embodiment of the invention with an alternative curved 
passageWay. 

FIG. 6 depicts a side cross-section of the preferred 
embodiment of the invention with another alternative curved 
passageWay. 
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FIG. 7 illustrates a top view of another alternative 
embodiment of the invention. 

FIG. 8 depicts a top view of an alternative embodiment of 
the invention. 

FIG. 9 illustrates a side cross-section of an alternative port 
configuration. 

FIG. 10 depicts a side cross-section of another alternative 
embodiment. 

FIG. 11 illustrates a side cross-section of catheter kit that 
includes the invention. 

V. DETAILED DESCRIPTION OF THE 
INVENTION 

FIGS. 1-6 illustrate the preferred embodiment of the 
invention directed to an orthogonal arterial catheter. The 
catheter preferably includes a hub 20 and a cannula (or hose) 
40. The hub 20 preferably provides the structure to prevent 
the cannula 40 from kinking on itself and/or shearing from 
a fluid line 60. The cannula 40 preferably provides the 
conduit in which blood from the patient resides. 

Preferably, the cannula 40 extends sufficiently below the 
hub 20 such that it may be initially inserted into the patient 
at a shallow angle to the patient’s skin prior to the hub 20 
being attached to the patient. Although the length of the 
cannula 40 preferably will allow the medical professional 
the whole range of insertion angles. The hub preferably will 
act as an indicator as to when the cannula has been inserted 
Sufficiently, i.e., when the hub abuts the patient's skin. 

The hub 20 need not have any particular shape, but 
preferably it has a bottom Surface shaped So it can rest 
against a patient's body without wobbling. The hub 20 also 
preferably has a shape Such that a user can easily grasp it 
when the cannula 40 is being installed in a patient’s body. 
The illustrated hub 20 in FIGS. 4 and 6 is a hollow, 
Substantially rigid member having a flat bottom Surface and 
a curving Shape on its upper portion. More preferably, the 
hub 20 is in a shape of a computer mouse (FIGS. 1, 4–6, and 
10) or hockey puck (FIG. 11). Alternatively, if the hub 20 is 
intended to be used in a Single location on a patient's body, 
the bottom surface may be contoured to match the body 
contour where it is to be installed. 

The hub 20 preferably includes a passageway (or channel) 
22 and a port 30. Either the hub 20 or the cannula 40 will 
preferably include a luer-lock connector 50 that will connect 
to a fluid line 60 (or pressure line). The luer-lock connector 
50 preferably is approximately 2 mm to approximately 5 
mm above the bottom Surface of the hub 2.0. If the hub 20 
includes the luer-lock connector 50, then the luer-lock 
connector 50 preferably includes a fitting 52 to attach to the 
cannula 40 to preventing leaking as illustrated, for example, 
in FIG. 5. Alternatively, the luer-lock connector 50 may be 
part of the cannula 40 as illustrated, for example, in FIGS. 
4 and 6 depending upon the manufacturing design chosen. 

The passageway 22 preferably turns from a horizontal 
alignment at the luer-lock connector 50 to a vertical align 
ment at the exit point 28 of the cannula 40. In between these 
two points, the passageway 22 preferably passes through a 
curved section 222 to change the flow of the hose 90 degrees 
as illustrated, for example, in FIGS. 4 and 6. FIGS. 4-6, 10, 
and 11 illustrate different examples for reducing and/or 
eliminating turbulence resulting from orientation change 
and pulsation of the blood. Any curve will work that reduces, 
and preferably eliminates, the turbulence that would occur if 
the curve was a right angle turn with a “T” being formed by 
a line from the port 30 to exit 28 and a second line extending 
from the first line to the luer-lock connector 50. More 
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4 
preferably, the passageway 22 includes a vertical portion 
224, a first arcuate portion 2222, a Second arcuate portion 
2224, and a horizontal portion 226. 
The port 30 preferably is directly above and aligned with 

the hose exit 28 on the hub bottom as shown, for example, 
in FIGS. 4 and 6. The port 30 preferably is covered with a 
cap (or valve) 32 that will allow access to the port 30 and 
thus the cannula 40. The cap preferably is either a rubber 
stopper 32' or bottle cap 32 with the port 30 having the 
corresponding top for the desired cap. The cap 32 may lock 
in place in the port 30 using a luer-lock connection as 
illustrated, for example, in FIG. 9. The port 30 preferably 
will allow for the insertion of a guide wire or a needle into 
the cannula 40, which preferably is self-sealing to prevent 
leakage of fluid. The needle and/or the guide wire preferably 
enter the cannula 40 via the port 30 to assist in inserting the 
cannula 40 into the patient. The port 30 also preferably 
provides access for inserting a needle or Syringe to withdraw 
blood from the hose for testing without taking blood directly 
from one of the blood vessels of the patient. 
At the luer-lock connector 50, the cannula 40 preferably 

is adapted to be connected to an external fluid line 60 such 
as an arterial line transducer. The connection between the 
luer-lock connector 50 and the fluid line 60 preferably may 
be either detachable or permanent. In the present example, 
the luer-lock connector 50 is equipped with a female luer 
lock fitting, while the external fluid line 60 is equipped with 
a male luer-lock fitting for detachably mating with the 
female fitting. The luer-lock fittings may be reversed 
between the luer-lock connector 50 and the fluid line 60. A 
few examples of other types of connections that can be 
employed to connect the external fluid line at the luer-lock 
connector include: a bayonet connection, a hose barb con 
nection, or a threaded connection. 
The hub 20 and cannula 40 may be integrally formed 

together such that the hub 20 encases the cannula 40 or the 
hub 20 may be reusable with different cannulas 40. The hub 
20 may be made of any convenient material, Such as a metal 
or plastic. Preferably, the hub 20 is a unitary piece manu 
factured with the passageway 22 and port 30 Such that a 
cannula 40 with a luer-lock connector 50 may be slid into the 
passageway 22 as illustrated, for example, in FIGS. 4 and 6. 
An alternative is that the hub may include two or more 

molded Sections that can be assembled around the cannula 
and then Secured to each other in any Suitable manner. This 
alternative embodiment is useful when the cannula 40 is 
inserted into the patient and then is laid over the bottom hub 
piece. The top hub piece then is placed over the cannula 40 
and engages the lower hub piece. The preferable place to 
divide the hub into two pieces is along the passageway 22. 

Another alternative is that the hub and the cannula may be 
integrally formed with each other. Under any of these 
designs the hub need not be hollow. For example, the hub 20 
may be a Solid body of lightweight plastic with the passage 
way 22 and port 30 formed during molding or bored after 
formation of the Solid body as illustrated in FIG. 5. 
The cannula 40 preferably is made from polypropylene, 

polyvinyl chloride, Silicones, fluoropolymer, elastomeric 
hydrogel, polyurethane, epoxies, polyester, thermoplastics, 
rubber, similar flexible material, etc. More preferably, the 
cannula 40 is made of polyurethane. Most preferably, the 
cannula 40 is made using material capable of resealing after 
being punctured by a needle. One condition for the cannula 
material is that it will be able to withstand the vacuum forces 
resulting from the drawing of blood. A Second condition is 
that the material be able to be inserted into a patient's blood 
vessel. The cannula 40 does not need to be long, but only of 
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Sufficient length to be inserted into a patient's blood vessel 
sufficiently to redirect some of the blood flow and then reach 
the fitting and/or luer-lock connector. 

Alternatively, the hub 20 may also have attachment sites 
to secure itself to a patient as illustrated in FIGS. 7 and 8. 
The illustrated attachment sites are a plurality of tabs 26, 
which can be Sutured or Sewn to a patient's body to Secure 
the hub to the patient. Each of the tabs 26 includes a hole 27 
through which Surgical thread can be passed to Suture the 
hub to a patient's body. However, the attachment sites may 
be a variety of things that provide a way to attach the hub to 
the patient preferably through Sewn Suture. Examples of 
these types of attachment Sites are grooves 25 illustrated in 
FIG. 8, tunnels, ears, or holes such as eyelets. Different types 
of attachment Sites may be present together on a particular 
hub. Alternatively, many other items and methods besides 
Surgical thread can be used to immobilize the hub, Such as 
tape, String, or Straps. 
An alternative structure for the port (or diverting means) 

30' is illustrated in FIG. 9. In this alternative embodiment, 
the port 30' is covered with a sealing mechanism (or 
preventing blood flow means) 36 that preferably includes a 
diaphragm 38 of a resilient material (Such as an elastomer) 
which extends across the interior of the port 30' and is sealed 
around its periphery to the inner wall of the port 30'. The 
illustrated cap 32 in FIG. 9 may be omitted given the 
presence of the Sealing mechanism 36. The diaphragm (or 
accessing means) 38 preferably is equipped with a hole (or 
changing means) 39 through its thickness through which a 
guide wire, a needle, or other object of relatively Small 
diameter can pass. 
When a guide wire or a needle is passed through the hole 

39, the resilience of the diaphragm 38 presses the inner wall 
of the hole 39 Sealingly against the outer Surface of the guide 
wire or the needle to prevent fluid from leaking from the port 
along the exterior of the guide wire or the needle. When the 
needle or the guide wire is withdrawn from the diaphragm 
38, the resilience of the diaphragm 38 completely closes the 
hole 39 and seals off the port 30. To protect the diaphragm 
38 against contamination by Substances in the environment 
or to protect the hospital environment from contamination 
by fluids withdrawn from the cannula 40 through the dia 
phragm 38, the port 30 may be equipped with a removable 
closure Such as a cap 32 for covering the diaphragm 38 and 
the port 30 opening. In the illustrated arrangement in FIG. 9, 
the cap 32 includes a male luer-lock fitting, which Sealingly 
mates with a female luer-lock fitting on the port 30'. 
An alternative structure for the hub and the hose is to have 

a connection at Some place other than at the luer-lock 
connector when the luer-lock connector is part of the hub 20. 
The fitting 52 discussed above could be placed at any 
location within the passageway 22 after the cannula 40 
enters the hub 20. However, if the fitting 52 is prior to or at 
the port interSection with the passageway 22, then the 
alternative port 30' should be used to prevent blood from 
flowing out of the hub 20 and thus the patient. FIG. 10 
illustrates when the fitting occurs just inside the hub. 

Another alternative for the hub is removing the port. The 
port would be eliminated from the hub when the hub 
includes a bottom piece and a top piece as described above 
in a prior alternative embodiment and there is no need to use 
the hub as the access point to draw blood. 
A further alternative embodiment for the invention is to 

include it in a catheter kit preferably along with a needle 
(and/or a syringe) 60 and a guide wire 70 as illustrated in 
FIG. 11. Any combination of the above-described catheter 
embodiments may be used in this kit. The needle preferably 
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6 
will include a blood flashback compartment 62 and will be 
hollow. Preferably, the needle will be sufficiently small to be 
inserted within the cannula 40. The guide wire 70 if included 
preferably will be of sufficiently small diameter to be 
inserted through the needle 60. 
The above-described device including all of the alterna 

tive embodiments preferably are used as follows. The first 
Step is to connect the hub and the cannula together if they are 
two separate pieces. The Second Step is to remove the cap 
from the port. AS is readily apparent based on the description 
above, the first two steps may not be necessary depending 
upon the design implemented. The third step preferably is to 
insert a needle through the port into the cannula Such that the 
needle will create a hole through the patient's skin into the 
selected blood vessel, which preferably is the femoral artery. 
The fourth Step preferably is to guide the cannula into the 
selected blood vessel of the patient. Preferably, the medical 
professional will be watching for blood flashback to stop the 
insertion of the needle any further. 
The fifth step preferably is to insert the catheter guide wire 

through the port into the cannula to further insert the cannula 
into the patient preferably after at least partial withdrawal of 
the needle. The fifth Step may be omitted depending upon 
how deep the medical professional wishes to place the 
cannula into the patient. The fifth Step may instead be the 
simple pushing of the cannula further in by itself without the 
aid of either a needle or a guide wire. The Sixth Step 
preferably is to withdraw the needle and/or catheter guide 
wire, and replace the cap if one is being used. The Seventh 
Step is to connect the fluid line Such as an arterial line 
transducer to the luer-lock connector; however, this step may 
be performed prior to this time, i.e., with the first or Second 
steps. The eighth step will be to monitor the patient’s blood 
preSSure in real-time as this is typically the purpose for 
installing this type of device. 

This method may also include Suturing the device in 
conjunction with the attachment Sites to the patient. AS 
discussed above when describing the attachment Sites, there 
are alternative ways to attach this device besides Suturing 
that might be used. The invention is designed Such that the 
medical professional is able to insert the cannula while the 
hub is above the patient's skin and out of the way. 
Once the device is connected to the one of the patient's 

blood vessels, a blood Sample may be taken using the 
following Steps. The first Step is to remove the cap, which 
may or may not be relevant depending on the exact design 
of the device used. The Second Step is to insert the Syringe 
or needle through the port into the hose and/or passageway. 
The third step is to withdraw the desired amount of blood 
from the hose and/or passageway. The fourth Step is to 
remove the Syringe/needle. The fifth Step is to replace the 
cap removed in the first step. 

This invention can be used to assist medical professionals 
in monitoring the blood preSSure of a patient in real-time 
when connected to a fluid transducer while decreasing the 
risk of having a kink develop in the cannula and/or having 
the cannula Shear its luer-lock connector. This invention is 
also useful for providing a point from which to draw blood 
from the patient while the catheter is in use. 

Those skilled in the art will appreciate that various 
adaptations and modifications of the above-described pre 
ferred embodiments can be configured without departing 
from the scope and spirit of the invention. Therefore, it is to 
be understood that, within the Scope of the appended claims, 
the invention may be practiced and constructed other than as 
Specifically described herein. 
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We claim: 
1. A catheter device for use on a patient, Said device 

comprising: 
a hub having 

a bottom Surface formed to rest against the body of the 
patient, 

at least one side Surface, 
a port, 
a passageway passing therethrough Said hub, the pas 
Sageway travels from an opening in Said bottom 
Surface of Said hub to an opening in Said at least one 
Side Surface of Said hub, the passageway connecting 
with Said port, and 

a plurality of grooves running laterally acroSS Said hub. 
a hose in overlapping communication with the passage 
way beginning at the opening in Said bottom Surface, 
and 

a fluid line connector in communication with Said hose 
and the passageway; and. 

2. The device according to claim 1, wherein an axis of the 
passageway at Said bottom Surface is transverse to an axis of 
the passageway at Said Side Surface. 

3. The device according to claim 1, wherein 
Said hose includes Said connector, and 
Said hose lines the passageway of Said hub. 
4. The device according to claim 1, further comprising a 

cover engaging the port of Said hub. 
5. The device according to claim 1, wherein said hub 

further includes a Sealing mechanism installed in Said port to 
Seal off Said port from the passageway. 

6. The device according to claim 5, wherein Said Sealing 
mechanism includes a resilient material having a hole there 
through, Said port being closed by the resilience of Said 
Sealing mechanism. 

7. The device according to claim 1, wherein 
Said connector is Selected from a group consisting of a 

luer-lock connector, a bayonet connection, a hose barb 
connection, and a threaded connection. 

8. The device according to claim 1, wherein said hub 
includes means for attaching to a patient. 

9. The device according to claim 1, further comprising a 
fitting in the passageway of Said hub and in communication 
with Said hose, Said fitting spaced from Said connector. 

10. The device according to claim 1, wherein the pas 
Sageway travels in a plane perpendicular to Said bottom 
Surface. 

11. A method for using the device of claim 1, comprising: 
connecting the hose and the hub together, 
inserting a needle through the port into the hose, 
guiding the hose into a Selected blood vessel of a patient 

using the needle Such that the entire bottom Surface is 
against the skin of the patient and the hub stably rests 
on the patient, 

withdrawing the needle, 
connecting a fluid line to the connector, and 
monitoring the patient's blood pressure. 
12. The method according to claim 11, wherein the 

selected blood vessel is the femoral artery. 
13. A method for obtaining a blood Sample using the 

device according to claim 1 after the device has been 
installed, the method comprising: 

inserting a Syringe through the port into the passageway, 
withdrawing an amount of blood from the passageway, 

and 
removing the Syringe. 
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14. The device according to claim 1, wherein said hub 

includes a plurality of tabs extending from at least two side 
Surfaces of Said hub, each tab having a hole passing there 
through. 

15. A catheter device for use on a patient, Said device 
compriSIng: 

a hose, 
a COnnectOr, 
a hub having 

a bottom Surface formed to rest against the body of the 
patient, 

at least one side Surface, 
a port, 
a passageway passing therethrough Said hub, the pas 
Sageway travels from an opening in Said bottom 
Surface of Said hub to an opening in Said at least one 
Side Surface of Said hub, the passageway connecting 
with Said port, the hose in communication with the 
passageway, and the connector in communication 
with Said hose and the passageway, 

a top molded Section that fits around Said hose and 
includes Said port, 

a bottom molded Section that fits around Said hose, 
Said top molded Section connects to Said bottom 
molded Section Such that Said bottom Surface is 
formed by the connected Sections, and 

the passageway is formed when Said top molded Sec 
tion is connected to Said bottom molded Section. 

16. The device according to claim 15, wherein said hub 
includes a plurality of grooves running laterally across said 
top molded section of said hub. 

17. The device according to claim 15, further comprising 
a cover engaging the port of Said hub. 

18. The device according to claim 15, wherein said hub 
further includes a Sealing mechanism installed in Said port to 
Seal off Said port from the passageway. 

19. A catheter device for use on a patient, Said device 
comprising: 

a hub having 
a bottom Surface formed to rest against the body of the 

patient, 
at least one side Surface, 
a port, and 
a passageway passing therethrough Said hub, the pas 
Sageway travels from an opening in Said bottom 
Surface of Said hub to an opening in Said at least one 
Side Surface of Said hub, the passageway connecting 
with Said port, 

a cannula in communication with the passageway, and 
a connector in communication with Said cannula and the 

passageway, Said connector includes a fitting in com 
munication with Said cannula, 

Said hub is integrally formed with Said connector, and 
Said cannula lines the passageway of Said hub from Said 

bottom Surface to Said fitting. 
20. A device comprising: 
a hub having a passageway passing therethrough, wherein 

the passageway includes: 
a vertical portion, 
a first arcuate portion, 
a Second arcuate portion, and 
a horizontal portion; and 
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wherein the vertical portion, the first arcuate portion, 
the Second arcuate portion, and the horizontal por 
tion form a path that provides for minimal turbulence 
in the flow of blood, 

a hose in communication with the passageway, 
a connector in communication with Said hose and the 

passageway; and 
wherein the passageway travels from an opening in a 

bottom Surface of Said hub to an opening in a Side 
Surface of Said hub. 

21. An orthogonal arterial catheter comprising: 
a hub having a bottom Surface and at least one side 

Surface, Said hub including a passageway running from 
Said bottom Surface to Said at least one side Surface in 
a plane perpendicular to Said bottom Surface, the pas 
Sageway having a plurality of arcuate Sections, 

15 
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a hose in communication with Said hub, and 
a connector in communication with Said hose and Said 

hub; and 
wherein the Surface area of Said bottom Surface is greater 

than the Surface area of Said at least one side Surface to 
which the passageway travels, and Said bottom Surface 
is able to rest against the patient and provide Stability 
to the hub. 

22. The Orthogonal arterial catheter according to claim 21, 
further comprising a fitting attached to the inside of the 
passageway passing through Said hub, Said fitting is in 
communication with Said hose, and Said fitting is spaced 
from Said connector. 


